In the title molecule, C 21 H 20 ClN 3 OS, the tetracyclic system is close to planar [r.m.s. deviation = 0.110 (4) Å ]. The dihedral angle between the quinoline ring system and the benzene ring is 178.3 (1) and the angle between two (S-C C-N) halves of the thiazine ring is 173.4 (1) . In the crystal, molecules are arranged via -interactions [centroid-centroid distances = 3.603 (2)-3.739 (2) Å ] into slipped stacks extending along [010] . Intermolecular N-HÁ Á ÁO hydrogen bonds link the amide groups of neighbouring molecules along the stack, generating a C(4) motif. The title compound shows promising antiproliferative and anticancer activity. Yoshida et al. (1994) . For crystal structures of phenothiazines, see : Chu (1988) . For information on azaphenothiazines, and their nomenclature and synthesis, see: Pluta et al. (2009 Table 1 Hydrogen-bond geometry (Å , ). (Chu, 1988) and the title molecule is the first example of planar azaphenothiazine with the aminoalkyl group at the thiazine nitrogen atom. Other similar tetracyclic compounds with the thiazine ring, 6-benzyl-10-trifluoromethylquinobenzothiazine (Pluta et al., 2012 ), 6-methyldihydroquinobenzothiazine (Luck et al., 2003 and 5H-naphthobenzothiazine (Yoshida et al., 1994) were also folded. Close to planar structure was 6H-8-trifluoromethylquinobenzothiazine (Pluta et al., 2012) . The C10A-S11-C11A and C5A-N6-C6A bond angles are quite large, 102.2 (2)° and 123.8 (3)° and enable the thiazine ring to adopt the flat conformation. Both the thiazine N6 and the amide N18 nitrogen atoms do not show pyramidality as the sum of C-N-X bond angles (X = C or H) is 360.1 (5)° and 360°, repectively. The side chain is not coplanar with the tetracyclic system.
Related literature
The torsion angles involving the butyl group (C14-C17) show the antiperiplanar arrangement of the carbon chain. The torsion angle C16-C17-N18-C19 [135.2 (4)°] describes the anticlinal arrangement of these atoms. In the crystal, molecules are arranged into stacks via π-π interactions with centroid-to-centroid distances in the range of 3.603 (2)-3.739 (2) Å and extending along the b crystallographic axis ( Fig. 3) . N-H···O hydrogen bond (Table 1) 
Experimental
The title compound was obtained in a few step synthesis starting from the reaction of diquinodithiin or 2,2′-dichloro-3,3′-diquinolinyl disulfide with p-chloroaniline (Jeleń et al., 2009) . The obtained 6H-9-chloroquinobenzothiazine was alkylated with phthalimidobutyl bromide in dry toluene in the presence of sodium hydride, hydrolyzed with hydrazine in ethanol and acetylated with acetican hydride in pyridine. The title compound has melting point 417-418 K (Pluta et al., 2012) . X-ray quality crystals were grown from chloroform-ethanol mixture by slow evaporation.
Refinement
All H atoms were treated as riding atoms in geometrically calculated positions, with d(C-H) = 0.95, 0.99 and 0.98 Å for aromatic, methylene and methyl hydrogens, respectively, d(N-H) = 0.88 Å , and U iso (H) = kU eq (C,N), where k = 1.5 for the methyl group and k = 1.2 otherwise.
Computing details
Data collection: COLLECT (Nonius, 1998); cell refinement: DENZO and SCALEPACK (Otwinowski & Minor, 1997); data reduction: DENZO and SCALEPACK (Otwinowski & Minor, 1997); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010) . 
